Identification of a tissue-specific regulatory element within the human muscle glycogen phosphorylase gene.
Northern blot analysis showed that human muscle glycogen phosphorylase is developmentally regulated in human adult and fetal skeletal muscle. Furthermore, muscle phosphorylase mRNA expression is temporally regulated in the C2C12 mouse muscle cell line. To define regulatory elements that control expression of the human muscle glycogen phosphorylase gene, the structure of the 5' end of the gene was determined, and 1,129 base pairs of the 5'-flanking region were subcloned and sequenced. Primer extension, RNase protection, and S1 nuclease protection experiments mapped the transcription start site to 76 base pairs upstream from the starting methionine. Sequential deletions of the 5'-flanking region were tested for the ability to activate chloramphenicol acetyltransferase (CAT) expression in fused or proliferating C2C12 cells. Inclusion of the 43 base pairs between -612 and -570 led to a 9-fold increase in CAT activity in fused myotubes. No increase was observed in proliferating myoblasts. This region contains a 10-base pair sequence, CTCCAAAAGG, at -592, which is also repeated at -252. Mutation of the sequence at -592 results in a 50% decrease in CAT activity compared with the amount of CAT activity observed with the normal or a control mutation. These results indicate that a regulatory element is found within -612 to -570 of the 5'-flanking DNA of the human muscle glycogen phosphorylase gene which activates transcription only in differentiated muscle cells.